Abstract-Environmental issues and governmental regulations have pushed companies to be more environmentally conscious and socially responsible. Sustainable production plays an important role in the global markets and companies practicing sustainable manufacturing processes for protecting the environment can increase their competitiveness. Reverse logistics is one of the sustainable approaches, which returns back used product from point of consumption to the point of origin due to recovery and product reuse. The identification of critical success factors for reverse logistics is essential to facilitate reverse logistics organization in implementing it. In this work, critical success factors (CSFs) in reverse logistics were identified based on the critical success factors in supply chain management. A survey was conducted among reverse logistics experts to identify the factors. Then, the factors were ranked by TOPSIS, showed that transportation as the most important factor followed by process planning and resource efficiency. However, innovation was the lowest ranked.
INTRODUCTION
In recent decades, customer requirements and environmental issues have become the main concerns of governments and companies in the world. Manufacturers and industries are faced with the challenges of finding processes, which do not have harmful effects on the environment [1] . More and more companies are turning to reverse logistics as a means of achieving sustainable processes. Reverse logistics stands for all the operations like planning, implementing and controlling which return back used products to the point of origin in terms of recovery of product [2] , [3] . Identification of success factors for any organizations is essential. Critical success factors (CSFs) can improve organizational performances and increase the level of competitive advantage [4] . CSFs in supply chain management have been investigated by several researchers while reverse logistics' CSFs are still unexplored ( [5] , [6] , [7] , [8] , [9] ). In this study, the CSFs of reverse logistics were investigated initially. Then, the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) was applied to rank the CSFs. In this paper, reverse logistics is defined. Section III is concentrated on critical success factors and its aspects and then section IV explained about the TOPSIS method whereas section V described the methodology of the research in detail and finally Section VI demonstrated and discussed the results of the research.
II. REVERSE LOGISTICS
Today one of the most important issues for governments and societies are environmental problems. Consumers are also more concerned with the environmental impacts of products and services they buy. Thus, currently, Reverse Logistics (RL) is receiving increasing attention by manufacturers. RL is one of the key aspects of green logistic management [10] . The first contribution to the knowledge on reverse and environmental issue began in the 1960s and 1970s [11] and during the past decade there has been a renewed interest in reverse logistics. RL have been defined as: "the process of planning, implementing and controlling backward flows of raw materials, in process inventory, packaging and finished goods, from a manufacturing, distribution or use point, to a point of recovery or point of proper disposal" ( [10] , [3] , [12] , [13] , [14] ).
Numerous industrial sectors have implemented reverse logistics because of economic, environmental or legal reasons. Moreover, RL is applicable for all functions related to the recycling of used products, over stock of goods and material. Reverse logistics process is returning products back through the supply chain and likewise it may encompass several different logistics activities [15] . According to the literature [16] the main RL processes included collection, inspection, selection and sorting, reprocessing (including repair, refurbishing, remanufacturing, retrieval, recycling, and incineration) or direct recovery and the last step is redistribution. A reverse logistics process and network may occur in one of two contexts "Closed-loop system or Openloop system" [11] . In a closed-loop system, sources (origin) and sinks (destination) coincide so that flows cycle in the system. On the other hand, in an open-loop system, flows enter at one point of the logistics system and leave at another
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Dubai, United Arab Emirates (UAE), March 3 -5, 2015 [11] . The type of reverse logistics process and systems are related to many factors such as knowledge, supplier relationships and so on.
Globalization, rapid technological advances and increased competition among companies has driven them to make efforts to improve efficiency in their reverse logistics process. Furthermore, improving the implementation of reverse logistics to increase performance and competitive advantage is one of the significant aspects of business management. Various factors play a significant role in RL implementation. Identification and investigation of these factors can help managers to achieve the company's goals.
III. CRITICAL SUCCESS FACTORS
Critical Success Factors (CSFs) have been applied in project management studies for the first time and then widely utilized in various contexts like organizational management, operational management, supply chain management and reverse logistics [4] . From an academic perspective, the identified CSFs can provide greater scale of development and broader research investigation. Furthermore, CFSs can improve organizational practices and performances [17] . On the other hand if CSFs are not defined then failure is likely to occur in the organizational performance or business achievement [18] .
The theory of CSFs has its foundation within strategy research by Daniel in 1961 and Rockart in 1979 [19] . There are various definitions of CSF and can be defined as "the limited number of areas in which results, if they are satisfactory, will ensure successful competitive performance for the organization" ( [4] , [19] , [20] , [21] , [6] , [7] , [8]). A number of authors have considered the role of CSFs within supply chain and supply chain management. Zou et al. [6] identified critical success factors for relationship management in Public Private Partnership (PPP) projects. Grimm et al. [17] defined critical factors for sub-supplier management: A sustainable food supply chains perspective. Elkhouly et al. [7] studied the examined the critical success factors of Egyptian manufacturing firms. Quesada et al. [22] investigated the critical factors affecting supply chain management for a US pallet industry. Blasini and Leist [23] identified the success factors in process performance management. Some of these factors relevant to this study have been cited by many researchers are as follows: Control ( [24] , [25] , [26] , [27] ), Culture ( [7] ,[8], [9] , [28] ), Innovation ( [6] , [8] , [27] , [29] ), Automation ( [26] , [29] ), Capacity ( [18] , [27] , [30] , [31] ), Standardization ( [20] , [26] , [29] , [31] ), Quality Management ( [6] , [23] , [26] , [27] ), Resource Management ( [7] , [18] , [30] ), Organizational Strategy ( [24] , [26] , [29] , [30] ), Process Planning ([8], [18] , [20] , [30] ), Top Management Commitment ( [7] , [9] , [23] , [26] ), Human Resource Management ( [18] , [24] , [29] , [30] ), Collaboration and Communication ( [18] , [26] , [28] , [30] , [31] ), Logistic Network Design ( [4] , [6] , [7] , [31] ), Just-in-Time methodology ([27] , [30] ), Information Technology and Sharing ( [6] , [7] , [18] , [26] , [27] , [29] , [30] ), Transportation ( [4] , [18] , [30] ) and Added Value ( [6] , [25] , [26] , [29] ).
All of these CSFs have been investigated in various aspects of industries and also these studies help managers to increase competitive advantage and business success. There is a considerable body of literature relating to the identification of CSFs in the business environment and it is obvious from many of the work that CSFs are best identified from the top of an organizational structure [18] . In addition, if too many CSFs are identified, these CSFs will easily be the cause of misunderstanding and difficulty in practice. For this purpose identifying and discussing the CSFs of RL have a great impact on the whole reverse logistics process. Therefore managers can focus more attention on these CSFs and implement them progressively to greatly improve the efficiency of RL performance [4] . The common used methods to identify and discuss about CSFs are case study and interview with experts and decision makers [4] . However, these methods can be easily influenced by the subjectivity of humans. To avoid these conflicts, it is better to employ multiple criteria decision making methods to identify CSFs. Therefore in this work TOPSIS was applied to determine the CSFs ranking.
IV. TOPSIS
The Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) is a multi-criteria decision making method which was introduced by Cheng and Huang in 1992 [32] . The TOPSIS logic is determining the shortest distance between positive ideal solution and highest distance with negative ideal solution. In general, positive ideal maximizes the level of profit criteria and decreases the cost consequently. Furthermore, TOPSIS is one of the best methods for choosing the best options among criteria [33] . The TOPSIS has six steps which are [34] : 1) Creating decision matrix (n) and normalizing the matrix
Where is i is the number of alternatives and j is the number of indicators and n ij is the normalized of alternatives i for the indicator j. In the first step of the methodology, critical success factors in reverse logistics were identified from the literature. The CSFs that were similar in name and definition were combined together to simplify and to prevent duplication. Finally, eighteen CSFs were finalized and presented to experts in the questionnaire. In the second step, a questionnaire was used to identify reverse logistics critical success factors. In the questionnaire, eighteen questions were asked from the experts. Each question consisted of CSFs and its definition. Sixteen experts responded to the closed-ended questions with "Yes", if they recognized it as a CSF for RL, otherwise they answer with a "No". Furthermore, if the expert chose a factor as a reverse logistics critical success factor, weighting of the CSFs by five likert scale were determined by them. In the third step of the methodology, the binomial statistical test was applied to determine the final CSFs in reverse logistics. The binomial test is a non-parametric test was designated to test the null hypothesis in this research. Binomial is a test for comparing exact two categories, which are observed distribution and expected distribution. Hence, the hypothesis is defined as:
2) Caclulation of normalized madecision matrix (V)
The test proportion was assumed as 0.50 denoting that at least 50 per cent of the experts were expected to agree with the CSFs. However, according to the assumption, those CSFs with less than 50 per cent agreement for acceptance were eliminated and those CSFs with 50 per cent agreement, considered as reverse logistics critical success factors. In the final step, TOPSIS approach was applied in order to rank the CSFs according to the weights determined in the questionnaire. Microsoft Excel software was utilized to solve the TOPSIS ranking problem.
VI. RESULTS AND DISCUSSION
Critical success factors in reverse logistics determined by experts is shown in the Table 1.   TABLE 1. CRITICAL SUCCESS FACTORS According to TOPSIS method, weighting of experts illustrates in Table 2 Table 3 . Ranking of the CSFs have been displayed in descending order. As can be seen from Table 3 , transportation has the highest ranking among critical success factors in reverse logistics. Companies have to pay much attention toward transportation because of its role in delivering the used product to the recovery centers. Process planning was ranked second.
CSF No Definition
Process planning indicates how a product or services are produced, what resources will be required, and where it will be produced. Resource management concentrates on efficiency and effectiveness of organizations for allocating resources. Innovation among critical success factor has the lowest importance based on the experts' opinion. Nevertheless, innovation is going to play an important role in next years. Innovative approaches for reverse logistics process can help companies to go through sustainable manufacturing and production systems.
VII. CONCLUSION
Economic, environmental or legislative reasons have significantly increased the relevance of reverse logistics in recent decades. Hence, companies have paid much attention on implementation of reverse logistics, because they are looking for approaches to improve operational performance and achieve success. Critical success factors of reverse logistics have an important role to determine the goals and achieving success in reverse logistics process. Therefore, identification of critical success factors in reverse logistics is crucial. In this paper critical success factors in reverse logistics by survey method were identified. Sixteen reverse logistics experts responded to the eighteen questions, which asked about critical success factors in reverse logistics. Then, binomial test was applied to test the level of agreement. Only sixteen factors scored more than 50 percent and identified as reverse logistics critical success factors. TOPSIS method was applied to rank the level of importance among CSFs based on the experts' idea. According to the results, transportation has the maximum level of importance in experts' point of view while innovation received the minimum level. 
